Let I ,α be the multilinear fractional type operator defined by
Introduction
The Trudinger inequality (also sometimes called the Moser-Trudinger inequality) is named after N. Trudinger who first put forward this inequality in [] . Later, J. Moser 
, ]
). This kind of inequality plays an important role in Harmonic analysis and other fields, such as PDE.
We begin by introducing a class of multilinear maximal function and multilinear fractional integral operators. Suppose that n ≥ ,  < α < n, is homogeneous of degree zero, and ∈ L s (S n- ) (s > ), where S n- denotes the unit sphere of R n . The multilinear maximal function and multilinear fractional integral is defined by
and the fractional maximal operator M ,α defined by
Multilinear fractional integral I ,α can be looked at as a natural generalization of the classical fractional integral, which has a very profound background of partial differential equations and is a very important operator in Harmonic analysis. In fact, if we take K = , θ j = , and = , then I ,α is just the well-known classical fractional integral operator studied by Muckenhoupt and Wheeden in [] . We denote it by I α . If ≡ , we simply denote I ,α = I α . In recent years, the study of the Trudinger inequality associated to multilinear type operators has received increasing attention. Among them, it is well known that Grafakos considered the boundedness of a family of related fractional integrals in [] . After that, in [], Y. Ding and S. Lu gave the following Trudinger inequality with rough kernels. 
,
On the other hand, in , Kenig and Stein [] considered another more general type of multilinear fractional integral which was defined by
where i is a linear combination of y j s and x depending on the matrix A. They showed that
we denote this multilinear fractional type operator byĪ α . In , L. Tang [] obtained the estimation of the exponential integrability of the above operator I α , which is quite similar to Theorem B.
Thus, it is natural to ask whether Theorem B is true or not for I ,α with rough kernels. Moreover, one may ask if Theorem B still holds or not for the operator with rough kernels defined bȳ
Inspired by the works above, in this paper, we study the Trudinger inequality associated to multilinear fractional integral operators I ,α andĪ ,α with rough homogeneous kernels. Precisely, we obtain the following theorems, which give a positive answer to the above questions.
B as a ball with radius R in
and
Remark . If we take = , then Theorem . coincides with Theorem B. If w j ≡  for j = , . . . , K , then Theorem . is just Theorem A that appeared in [] . We give an example of ν ω as follows: 
for some constant C depending only on q on n on α and on the θ j 's. 
for some constant C depending only on q on n on α.
Corollary . and Corollary . follow since exponential integrability ofĪ ,α ( f ) implies integrability to any power q.
On the other hand, we shall study the boundedness of the multilinear fractional maximal operator with a weighted norm. It follows the following theorem. http://www.journalofinequalitiesandapplications.com/content/2012/1/179
then there is a constant C, independent f j , such that
2 The proof of Theorem 1.1
In this section, we will prove Theorem ..
Proof For any δ > ,
. , K}. For any R > , denote B(R) as a ball with radius
then for any x ∈ B(R), when |x -θ j y| < R, |θ j y| < R for j = , . . . , m. Therefore, |y| < RP. So,
According to the relationship between s and p j :
= , from the Hölder's inequality and ν ω ≥ , it follows that
Hence, we obtain that
n/α . Now we put B  = {x ∈ B :
By the fact that
Therefore, we get
Here, in the above third inequality, we have used the well-known weighted result of HardyLittlewood maximal function. http://www.journalofinequalitiesandapplications.com/content/2012/1/179
From ω j ≥  (j = , , . . . , m), we get
Hence,
On the other hand,
From the above all, we obtain that
3 The proof of Theorem 1.5
In this section, we will prove Theorem ..
Proof By the well-known Hölder's inequality, we get
In addition, from the condition ω
According to the above, we obtain that
It is easy to see that
The proof of Theorem 1.3
In this section, we will prove Theorem ..
Proof For any δ >  and x ∈ B,
where M denotes as M (f )(x) = sup r> Thus,
By the condition of ν ω , we have
where r = (r  , r  , . . . , r m ). In the case that r  = r  = · · · = r m- = , by the fact that
Consider the case where exactly l of the r j are ∞ for some  ≤ l ≤ m. Without losing the generalization, we only give the argument for r j = ∞, j = , , . . . , l, then where k  , k  are constants depending only on n, m, α, p, and the p j .
